Abstract: Our aim in this study was to determine the effect of chronic altemating current (AC) magnetic field on the contraction and relaxation parameters of isolated thoracic aorta rings in healthy and diabetic rats.
Forty rats (Wistar albino spp) weighing between 250-3008 were used. The rats were first divided into four groups. The first group was made up of the control rats (C, n=lO), the second group was comprised of rats described as control+magnetic field group (C+MA, n=lO), third group contained experimental diabetic rats (DIA, n=lO), and the fourth group was comprised of bo@ experimental diabetic and magnetic field group @IA+MA, n=10). Magnetic fields of 5 mT intensity and 50 Hz frequency oriented in the northsouth direction was. applied to the C+MA and DIA+MA groups for 2 hours each day for one month. The rats were weighed once every week during the one-month period. The measurements were expressed in grams.
ARer the one-month study period, rats were killed by decapitation and the thoracic aorta dissected, and excess fats or connective tissues removed. Each ring was prepared with length 3-4 mm. Two stainless steel hooks were inserted into the lumen of the isolated blood vessel; one was fixed and the other connected to a force-displacement transducer (GrassFT03). Rings were prepared under a resting tension of 2 g after 2 hours in Krebs solution. The organ bath medium was maintained at 37+0.1"C and aerated with 95% 02+ 5% CO2 previously. Isometric tension measurements were recorded with the Model 7 Polygraph. We used phenylephrine for contraction responses and acetylcholine or sodium nitroprmside for relaxation responses. The contractions were calculated in grams, and the relaxations expressed as percentage peak reduction of phenylephrine contracture.
We observed attenuated contraction responses to PE and elevated relaxation responses to ACh of the thoracic aorta rings of rats in the C+MA and DIA+MA groups compared to group C but no changes in the relaxation responses to Introduction The acute and chronic positive and negative effects of magnetic fields on living organisms are among the contemporary research topics. Medicine has also made use of the effect of magnetic fields. Bellossi et. al., have demonstrated that the blood cholesterol, glucose and triglyceride levels of diabetic rats were lowered by acute exposure to magnetic field [1,2]. Gordon et al., on the other hand showed the selective effect of altemating electromagnetic fields on atherosclerotic lesions without harming the blood vessels, by demonstrating the biophysical changes caused by .... electromagnetic fields on the atherosclerotic plaques which led to their suggestion that this could serve as a new field in the selective treatment of atherosclerosis [3] .
In this study, the effect of chronic exposure to AC magnetic fields on the contraction and relaxation of the thoracic aorta preparations in both the healthy and the diabetic rat was investigated.
Material and Method
In this study, 40 albino wistar spp rats weighing between 250-300 g were used. They were divided into four groups as, control (C, n=lO), diabetic (DIA, n=10), control+magnetic field (CtMA, n=10) and the diabetict-magnetic field (DIA+MA, n=10). The C group was formed by injecting ImVkg of citrate buffer (CB) into the jugular veins whereas the DIA group was formed by injecting 45 mgkg streptozotocin (STZ) into the jugular veins of the rats (Figure-I ). The C+MA and DlA+MA groups on the other hand were formed by exposing the rats 0-7803-7779-6/03/$17.00 Q2003 IEEE.
to a 5 mT intensity, 50 Hz frequency, north-south oriented modulation magnetic field for 2 hours a day. The rats in each group weighed once a week for the one-month study period (Figure-2,3,4) . The rats were killed by decapitation after one month and their thoracic aorta preparations isolated. The 3-4 mm long thoracic aorta rings prepared were fixed onto two parallel wires maintained in a bath containing the Kreb's solution. The temperature of the bath was maintained at 37h1"C and aerated continuously with a gas mixture of 95% q + 5 % COz. After a 2 hour period of rest the concentration of the organ bath media was changed with IO-' M phenylephrine (PE) for contraction, and I O 6 M acetylcholine (ACh) and The results were expressed as average i. SEE contraction force (mg) and relaxation value (%). obtained were evaluated using the unpaired studeni d for the
The data I' t-test.
veins of rats. -. In the thoracic aorta rings of the rats in the C and C+MA groups, whereas comparison of the contraction forces showed attenuation by PE the relaxation was augmented by ACh with SNP showing no effect (Figure-9,101 ,
Comparison of the rats in the DIA and DIA+MA groups showed attenuation of the contraction forces whereas the relaxation was augmented by ACh with SNP showing no effect ( Figure-9,lO) . The differences were statistically significant ( Table-2 was observed on the endothelium dependent relaxation of the thoracic aorta preparations isolated from both the healthy and diabetic rats ( Table-2) . However, no effect of the magnetic field was observed in relaxations independent of the endothelium. This positive effect of the magnetic field on relaxations suggests the role of EDHF in addition to EDRF [13-231. Thus the examination of the electrical response of the thoracic aorta preparations is necessary. Also, the magnetic field has been reported in the literature to positively affect the blood chemistries of the rats with diabetes and therefore serves as a new agent to be selected in the treatment of atherosclerosis; Whether chronic magnetic field exposure have a positive or negative effect on the thoracic aorta preparations of both the healthy and diabetic rats can only be c o n h e d after examination of stress factors, free radicals, electrical responses of the thoracic aorta preparations, blood chemistry values, and histological sections. Studies are continuing in this regard.
